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1. This international preliminary examination report has been prepared by this International Preliminary Examining 
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\A Tliis report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
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(see Rule 70. 16 and Section 607 of the Administrative Instructions under the PCl^. 
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International application No. 
PCT/FlOO/00019 



L Basis of the report 



1 . With regard to the elements of the international application:* 
I I the international application as originally filed 

the description: 

pages 1-7 

pages 

pages 



, as originally filed 



, filed with the demand 



, filed with the letter of 



the claims: 
pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement) under article 1 9 

. filed with the demand 



pages 9-10 



, filed with the letter of 12.01.2001 



the drawings: 
pages 1-2 

pages 

pages 



, as originally filed 



.filed with the demand 



filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



.filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or fiirnished to tliis Authority in the language in wliich 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language English which is: 

I I the language of a translation furnished for the purposes of international search (under Ride 23. 1 (b)). 



the language of publication of the international application (under Rule 48.3(b)). 
I I tlie language of the translafion furnished for tlie purposes of international preliminar>' examination (under Rules 55.2 and/ 
' — ' or55.3y 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 
I I contained in the international application in written form. 
[ I filed together with the international application in computer readable form. 
I I furnished subsequently to this Authorit>^ in uTitten form. 
[ I furnished subsequently to this Authorit>' in computer readable form. 

I I The statement that the subsequently fijmished written sequence listing does not go beyond the disclosure in the 
' — ' intemafional aoDlication as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

4, 1 I The amendments have resulted in the cancellation of: 

I I the descripfion, pages 

I I the claims, Nos. 

I I the drawings, sheet/fig 



□ This report has been established as if (some oO the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)).** 

^ Replacement sheets which ha\'e been Jurnished to the receiving Office in response to an ifjvitaiion under Article 14 are referred to 
in this report as originally filed" and are annexed to this report since they do not contain amendments (Rules 70. 1 6 
and 70.17). 

" Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty. Inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 1-7 

Claims NO 

inventive step (IS) Claims 1-7 ^'^^^ 

Claims NO 

Industrial applicability (TA) Claims 1-7 ^'^^ 

Claims ______ NO 



Citations iind explanations (Rule 70.7) 

The claimed invention refers to a method for changing a linear 
load on a reel-up. The invention is intended to solve the 
problem with wrinkles in the inner layer of the reels. The 
solution according to the invention is to avoid peaks in the 
loading pressure between the reel and a reeling cylinder. 

In the International Search Report, US 3 202 374 Al is cited. 
With respect to claim 1, the document describes a {column 2, 
line 57 - column 3, line 55; figure 1) method related to the 
start of the winding of sheet materials on reels on a reel-up. 
The method comprises an initial reeling device (51 - 53) , a 
reeling shaft (42), a surface drive apparatus (25) and a 
loading device (4 6 - 4 9) for the reeling process taking place 
after initial reeling. 

The subject m.atter of claim 1 differs from, the disclosure of 
US 3 202 374 Al in the way the load on the reel is changed 
from the initial reeling to the reeling process taking place 
after the initial reeling. When the reeling shaft is 
transferred from the initial reeling device to the loading 
device, contact of a part (8) of the loading device, which 
transmit load to the reeling shaft, takes place \vhen the 
loading device (11) is substantially in a state devoid of 
loading force. After that, the loading by means of the loading 
device is started. 

The subject matter of the invention is therefore considered to 
be novel, to involve an inventive step and to be industrially 
applicable. Consequently, dependent claim 2-7 also fulfils 
these three criteria. 

Other documents cited in the search report are considered less 
relevant than the af orem.entioned document. 



Fonn PCT/IPKA/409 (Box V) (January 1998) 



RECORD COPY 

PCT REQUEST 



1/4 



PPC10968/UH 



Original (for SUBMISSION) - printed on 11.01.2000 08:34:46 AM 



0 

0-1 


For receiving Office use only 

International Application No. 


PCT/FlO 0 / 0 0 0 1 9 


0-2 


International Filing Date 


1 2 JAN 2000 ( 1 2. 01 00 ) 


0-3 


Name of receiving Office and "PCT 
International Application" 


The Finnish Patent Office 
PCT International Application 




0^ 


Form - PCT/RO/101 PCT Request 




0-4-1 


Prepared using 


PCT-EASY Version 2.90 


0-5 


pAtltinn 

The undersigned requests that the 
present international application be 
processed according to the Patent 
Cooperation Treaty 




0-6 


Receiving Office (specified by the 
applicant) 


National Board of Patents and 




Registration (Finland) (RO/FI) 


0-7 


Applicant's or agent's file reference 


PPC10968/UH 


1 


Title of invention 


METHOD FOR CHANGING LINEAR LOAD ON A 
REEL -UP 


11 


Applicant 




11-1 


This person is: 


applicant only 


11-2 


Applicant for 


all designated States except US 


11-4 


Name 


VALMET CORPORATION 


U-5 


Address: 


Fabianinkatu 9 A 
FIN- 00 130 HELSINKI 
Finland 


11-6 


State of nationality 


FI 


H-7 


State of residence 


FI 


III-1 


Applicant and/or inventor 




ni-1-1 


This person is: 


applicant and inventor 


in-1-2 


Applicant for 


US only 


III-1-4 


Name (LAST. First) 


HEINONEN, Hikko 


III-1-5 


Address: 


Salmelantie 80 
FIN-04660 NUMMINEN 
Finland 


III-1-6 


State of nationality 


FI 


III-1-7 


State of residence 


FI 




PCT/FlOO/00019 



2/4 

PCX REQUEST PPCi096a/UH 

Original (for SUBMISSION) - printed on 1 1 .01 .2000 08:34:46 AM 



III-2 


Applicant and/or inventor 




III-2-1 


This person is: 


applicant and Inventor 


III-2-2 


Applicant for 


TTC r\T\ 1 V 
Uo OnXjf 


II 1-2-4 


Name (LAST, First) 


R&TY, Jarkko 


n 1-2-5 


Address: 


mvancie xo b 23 
FXN-04400 JARVENPAA 
Finland 


III-2-6 


State of nationality 


FI 


III-2-7 


State of residence 


FI 


IV-1 


Agent or common representative; or 






The person identified below is hereby/has 


agent 




been appointed to act on behalf of the 




applicant(s) before the competent 






International Authorities as: 




IV-1-1 


Name 


TAMPEREEN PATENTTITOIMISTO OY 


IV-1 -2 


Address: 


Hermiankatu 6 
FIN-33720 TAMPERE 
Finland 


IV- 1-3 


Telephone No. 


+358-3-288 6111 


IV-1-4 


Facsimile No. 


+358-3-288 6262 


IV-1-5 


e-mail 


taxK£pat@patentti .elisa.fi 


V 


Designation of States 




V-1 


Regional Patent 


AP: 6H 6H KE liS MW SD Sli SZ TZ UG ZW and 




(other kinds of protection or treatment, if 




any, are specified between parentheses 


any other State which is a Contracting 




after the designatjon(s) concerned) 


State o£ the Harare Protocol and o£ the 
PCT 

EA: AM AZ BY KG KZ MD RU TO* TM and any 
other State which is a Contracting State 
of the Eurasian Patent Convention and of 
the PCT 

EP: AT BE CH&LI CY DE DK ES FI FR GB GR 
IE IT LU MC ML PT SE and any other State 
which is a Contracting State of the 
European Patent Convention and of the 
PCT 

OA: BF BJ CF CG CI CM GA GN GW ML MR NE 
SN TD TG and any other State which is a 
mezDber State of OAPI and a Contracting 
State of the PCT 




CT/FlOO/00019 



3/4 

PCT REQUEST PPC10968/UH 

Original (for SUBMISSION) - printed on 11 .01 .2000 08:34:46 AM 



V-2 


National Patent 

(other kinds of protection or treatment, if 
any, are specified between parentheses 
after the designation(s) corKerned) 


AE AL AM AT (patent and utility model) 
AU AZ BA BB BG BR BY CA CH&LI CN CR CU 
CZ (patent and utility model) DE (patent 
and utility model) DK (patent and 
utility model) DM EE (patent and utility 
model) ES FI (patent and utility model) 
GB GD GE GH HR HU ID IL IN IS JP KE 
KG KP KR KZ LC LK LR LS LT LU LV HA MD 
MG MK MN MW MX NO NZ PL PT RO RU SD SE 
SG SI SK SL TJ TM TR TT TZ UA UG US UZ 
VN YU ZA ZW 


V-5 


Precautionary Designation Statement 

In addition to the designations made 
under items V-1. V-2 and V-3, the 
applicant also makes under Rule 4.9(b) 
all designations which would be 
permitted under the PCT except any 
designation(s) of the State(s) indicated 
under item V-6 below. The applicant 
declares that those additional 
designations are subject to confirmation 
and that any designation which is not 
confirmed before the expiration of 1 5 
months from the priority date is to be 
regarded as withdrawn by the applicant 
at the expiration of that time limit. 




V-6 


Exclusion(s) from precautionary 
designations 


NONE 


VH 

VI-1-1 
VI- 1-2 
VI-1-3 


Priority claim of earlier national 
application 

Filing date 

Number 
Country 


12 January 1999 (12.01.1999) 

990044 

FI 


VI-2 


Priority document request 

The receiving Office is requested to 

rtronsro snH trsncmit tn tho Intornsttinrol 
^JtxSfJalKS dl lU lidilolllll lU Ulo If lloi 1 Idllui lal 

Bureau a certified copy of the earlier 
application(s) identified above as item(s): 


VI-1 


VII-1 


International Searching Authority 
Chosen 


Swedish Patent 0££ice (ISA/SE) 


Vtll 

VIII-1 

VIII-2 
VIII-3 
VIII-4 
VIII-5 
VIII-7 


Check list 


number of sheets 


electronic file(s) attached 


Request 


4 




Description 


7 




Claims 


2 




Abstract 


1 


ppcl0968 . txt 


Drawings 


2 




TOTAL 


16 



/ F I 0 0 / 0 0 0 1 9 



4/4 

PCT REQUEST PPCi096a/UH 

Original (for SUBMISSION) - printed on 11.01.2000 08:34:46 AM 





Accompanying items 


paper document(s) attached 


electronic file(s) attached 


VIII-8 


Fee calculation sheet 






VIII-10 


Copy of general power of attorney 






VIII-16 


PCT-EASY diskette 




diskette 


VIII-17 


Other (specified): 


copy of 0££ice 
Action 




VIIM8 


Figure of the drawings which should 
accompany the abstract 


3 


Vill-19 


Language of filing of the international 
application 


Finnish 


IX-1 

IX-1-1 
IX-1 -2 


Signature of applicant or agent 

Name 

Name of signatory 


TAMPEREEN PATENTTITOXHISTO OY 
Unto Hakola 


FOR RECEIVING OFFICE USE ONLY 


10-1 


Date of actual receipt of the purported 
international application 


12 JAN 2000 ( l2-oi-2Ka ) 


10-2 

10-2-1 
10-2-2 


Drawings: 

Received 
Not received 




10-3 


Corrected date of actual receipt due to 
later but timely received papers or 
drawings completing the purported 
international application 




10-4 


Date of timely receipt of the required 
corrections under PCT Article 1 1(2) 




10-5 


International Searching Authority 


ISA/SE 


10-6 


Transmittal of search copy delayed 
until search fee is paid 




FOR INTERNATIONAL BUREAU USE ONLY 


11-1 


Date of receipt of the record copy by 
the International Bureau 


08 FEBnOARVZOOO ior nonni 




PCT/FlOO/00019 



1 

Menetelma viivakuorman vaihtamiseksi rullaimella 

Taman keksinnon kohteena on menetelma viivakuorman vaihtamiseksi 
paperirainan rullaimella. Rullain kaslttaa paaasiassa alkurullauslaitteen, 
5 rullausakselin, rullaussylinterin ja kuormituslaitteen. Viivakuormalla tar- 
koitetaan sita rullauksessa tarvittavaa voimaa, joka kuormittaa rullaus- 
akselille muodostuvaa paperirullaa. Mainittu rullauksessa tarvittava 
voima tuodaan rullausakselille tehtavalle rullalle paaasiallisesti rullaus- 
sylinterin valityksella siten, etta tarvittava voima, viivakuorma syntyy 

10 mainitun rullaussylinterin ulkokehan ja muodostuvan rullan ulkokehan 
valisen nipin valityksella. kun alkurullauslaitteessa ja kuormitus- 
laitteessa rullausakselin paatyihin vaikuttavilla voimalaitteilla ainakin 
paaasiallisesti aikaansaadaan mainitun nipin kuormitus. Alkurullaus- 
laitteessa tapahtuu rullan pohjaosan muodostaminen rullausakselille, 

1 5 jonka jalkeen rullausakseli siirretaan kuormituslaitteeseen rullattavaksi 
taydeksi paperirullaksi. 

Nippia kuormittavaa voimaa voidaan saataa alkurullauslaitteen ja 
kuormituslaitteen aseman perusteella johdetullla ohjaussignaalellla 

20 siten, etta nipin kuormitus on rlippuvainen ennaltamaaratylla tavalla 
mahdollisesta alkurullauskulmasta, kasvavan rullan sateesta, tai ajasta, 
ell viivakuorma muuttuu jonkin mitattavan tekijan funktiona. Siina siirto- 
vaiheessa, jossa rullausakseli ja sille muodostettavana oleva rulla siir- 
retaan mainitun alkurullauslaitteen tai vastaavan kannatuksesta ja 

25 kuormituksesta kuormituslaitteen kuormitukseen, syntyy viivakuormaan 
usein voimapiikki, joka hairitsee rullaustapahtumaa. 

Kyseessa olevaa rullainta kaytetaan yieisesti mm. paperikoneesta tai 
paperin jalkikasittelylaitteesta tulevan paperirainan kiinnirullaukseen. 

30 Kyseessa on jatkuvatoiminen rullain, jossa rullataan perakkain konerul- 
lia. Tayden rullan tultua tayteen vaihdetaan raina kulkemaan uudelle 
rullausakselille. Raina rullataan rullausakselin ymparille ja rullaimessa 
vahitellen tayteen mittaan kasvavaa rullaa painetaan kuormituslaltteella 
ruilaussylinteria vasten, jonka yli raina tietyssa sektorissa kulkee ja jota 

35 pyoritetaan haluttua rainan nopeutta vastaavalla kehanopeudella. En- 
nen rullan valmistumista uusi rullausakseli voidaan tuoda alkurullaus- 
laitteella ajonopeuteen kiihdytettyna nippikosketukseen rullaussylinterin 



'0 
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kanssa niin, etta sekin saa vastaavan kehanopeuden. Heti kun paperi- 
rulla on saavuttanut halutun lapimitan, se siirretaan eroon rullaussylin- 
terista. Talloin sen pyorimisnopeus alkaa hidastua, mika aiheuttaa sen, 
etta uuden rulla-akselin ja valmiin rullan vaiiin muodostuu rainalenkki. 
5 Tama lenkki ohjataan esinn. paineilmasuihkulla kiertymaan uuden rulla- 
akselin ymparille, jolloin se repeaa irti valmiista rullasta. Tunnetaan 
myos muita valhtotapoja. 

Kuormituksen valhtelujen johdosta em. siirtovaiheessa esiintyy varsin- 
10 kin suurilla nopeuksilla rullattaessa ongelmana se, etta rullien sisaker- 
roksiin muodostuu rynkkyja niin, etta rullien pohjaosa menee hylkypa- 
periksi. Hylkyyn menevan paperin osuus saattaa olla jopa 2-3 %, mika 
aiheuttaa paperitehtaalle huomattavia taloudellisia menetyksia. 

15 Tunnettu menetelma viivakuorman vaihtamiseksi rullaimella esltetaan 
esimerkiksi patentissa FI-71107, jota vastaa US-patentti 4634068. 
Tassa toisiohaarukat ajetaan pain ensiohaarukoissa alkurullattavaa 
rullausakselia siten, etta haarukat tormaavat rullausakseliin. Viivakuor- 
maa hallitaan tassa siirtovaiheessa laskemalla tasaisesti ensiohaaru- 

20 koiden aiheuttamaa kuormitusta ja nostamalla samalla tasaisesti toisio- 
haarukoiden kuormitusta, jolloin summaviivakuorma pysyy oleellisesti 
samana. Tormayksesta rullausakseliin aiheutuu kuitenkin aina selva 
viivakuormapiikki. Nainollen hairion aikaansaa kuormituksen vaihdon 
lisaksi myos kuormituslaitteen siirto asemaan, jossa se vol vastaan- 

25 ottaa rullan alkurullauslaitteelta, ja tama viimeksimainittu tekija paasee 
vaikuttamaan kuormituksen siirrossa, vaikka viivakuormaa pystyttai- 
siinkin hallitsemaan hyvin siirtovaiheessa kuormituksen aikaansaavia 
toimilaitteita ohjaamalla. 

30 Esimerkiksi yieisesti kaytossa olevassa rullaintyypissa on koneen pi- 
tuussuunhassa (konesuunnassa) liikuteltavat rullausvaunut, jotka toimi- 
vat kuormituslaitteena muodostettaessa rulla loppuun alkurullauksen 
jalkeen. Vaunuissa on ohjainleuat, jotka painavat rullausakselia paa- 
dyista kohti rullaussylinteria. Ohjainleuat painavat rullausakselia voimal- 

35 la, joka maaraytyy rullausvaunujen liikutteluun kaytettyjen toimilaitteiden 
voiman mukaan. Kun toimilaitteilla ajetaan vaunu kiinni rullausakseliin, 
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on niissa aina liikkeen varmistamiseksi tietty paine, joka aiheuttaa 
"kuormitusiskun" ohjainleukojen koskettaessa rullausakseliln. 

Keksinnon mukaisella menetelmalla voidaan valttaa rullausakseliin 
kohdistuva ylimaaralnen kuormitus silna vaiheessa, kun rullausakseli 
siirretaan alkurullauslaitteesta sen kuormituslaitteen kuormitukseen, 
jonka avulla suurin osa rullasta muodostetaan. Keksinnon mukaiselle 
menetelmalle on paaasiassa tunnusomaista se, mita on esitetty ohei- 
sen patenttivaatimuksen 1 tunnusmerkkiosassa. 

Keksinnon mukaisella menetelmalla rullausakselin vaihdossa llmeneva 
kuormituksen vaihtelu saadaan olennaisesti entisestaankin minimoitua 
ja siten paperirullista tulee tasalaatuisia mm. jatkojalostusprosesseja 
silmallapitaen. Kekslnto perustuu ohjainleukojen asentojen tai aseman 
saatoon ja kuormituslaitteen voiman saatoon ennen siirtovaihetta siten, 
etta kuormituspiikkia ei synny. 

Seuraavassa keksinnon mukaista menetelmaa selostetaan esimerkin 
avulla viittaamaila seuraaviin piirustuksiin, joissa 

kuva 1 esittaa esimerkinomaisesti erasta rullaintyyppia sivukuvan- 
tona, 

kuva 2 esittaa tekniikan tason mukaisia kuormituspaineita siirtovai- 
heessa, 

kuva 3 esittaa kaavamaisesti menetelman ensimmaista suoritus- 
muotoa, ja 

kuva 4 esittaa kaavamaisesti menetelman toista suorltusmuotoa. 

Tassa tapauksessa keksinnon mukaista menetelmaa toteutetaan kuvan 
1 mukaisella rullaimella, jossa edella mainitun patentin FI-71 1 07 enslo- 
haarukoita vastaavat alkurullauslaitteen 9 lukltusleuat 3 ja toisiohaaru- 
koita vastaavat rullausvaunuihin 6 kaantyviksi pystytasossa niveloidyt 
toisioleuat 8, joista rullaussylinterin 4 puoleinen on lukitusleuka ja rul- 
lausakselin paadyn toisella puolella oleva on ohjainleuka. Rullausvau- 
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nut 6 liikkuvat pitkIn johdekiskoja lineaarilaakereiden ja rullan kuormi- 
tuksen aikaansaavien hydraulisylinterien 11 avulla, joista jaljempana 
kaytetaan nimitysta kuormitustoimilaite. Kuormituslaite, jolla rullaa 
kuormitetaan rullaussylinteria 4 vasten, muodostuu hydraulisylintereista 
5 1 1 ja mekanismista, jolla hydraullsylinterit 1 1 ovat voimaa valittavassa 
yhteydessa rullausakselin 1 paatyihin, tarkemmin sanoen rullausakselln 
laakeripeslin. Mekanismi, jolla hydraulisylinterien voima valitetaan rul- 
lausakselin paatyihin, muodostuu tassa tapauksessa rullausvaunuista 6 
ja ohjainleuoista 8. Rullan halkaisijan mittausta varten rullausvaunut 6 
10 on varustettu asemanmittauslaitteilla, jotka on sijoitettu koneen 
kummallekin puolelle. Rullaa kannatetaan rullaimessa tunnetulla tavalla 
rullausakselin 1 paadyista, jotka ovat rullauskiskojen 5 tai vastaavien 
tukielementtien kannatuksella. 

15 Kuvan 1 mukaisesti rullausakselin vaihdon alkutilanteessa alkurullaus- 
laite 9 on ylaasennossa ja alkurullauslaitteen lukitusleuat 3 ovat auki. 
Alkurullauskayton kytkin on myos auki. Rullausakselivarastossa on 
tyhja rullausakseli 1 alaslaskuvarslen 2 poimittavaksi. 

20 Rullausakseli 1 tuodaan alas alaslaskuvarsilla 2 alkurullauslaitteeseen 
9. Alkurullauslaitteen leuat 3 lukittuvat automaattisesti heti, kun rullaus- 
akseli 1 on alhaalla alkurullauslaitteen 9 leuoissa 3. Alkurullauskayton 
kytkin suljetaan ja se siirtyy ryominnalle. Tyhja rullausakseli 1 kiihdyte- 
taan ratanopeuteen ja alkurullauslaitetta 9 kaannetaan tietty matka. 

25 esim. tiettyyn kulma-asentoon rullaussylinterin 4 suhteen tai niin, etta 
rullausakseli 1 laskeutuu kiskoille. Nippi rullaussylinterin 4 ja rullausak- 
selin 1 valilla sulkeutuu automaattisesti kaantoliikkeen aikana. Rullaus- 
vaunut 6 siirretaan vaihtopositioon, kun paperirulla on saavuttanut halu- 
tun lapimitan. Rulla siirretaan nain irti rullaussylinterista 4. Raina vaih- 

30 detaan uuden rullausakselin 1 paalle joilain sopivalla tavalla. 

Tayden rullan 7 pysayttaminen tapahtuu jarruttamalla. Kun rulla 7 on 
pysahtynyt, jarrutus lakkaa. Rullausvaunujen 6 ohjainleuat 8 ja lukitus- 
leuat 8 kaantyvat automaattisesti alas, jolloin taysinainen rullausakseli 1 
35 vierii kiskoja 5 pitkIn pysayttimelle, josta se voidaan siirtaa nosturilla 
pois koneelta. 
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Sina aikana, kun taytta rullaa 7 siirretaan pois koneelta. raina rullautuu 
alkurullauslaitteessa 9 olevan rullausakselin 1 paalle, ja rullaa kuormite- 
taan rullaussylinteria 4 vasten alkurullauslaitteen 9 toimllaitteilla, jotka 
vaikuttavat lukltusleukojen 3 kautta rullausakselin 1 paatylhin. Seuraa- 
5 vassa vaiheessa alkurullauslalte 9 kaannetaan alas kiskoille 5, jos 
vaihto on suoritettu rullausakselin yiemmassa kulma-asemassa, ja rul- 
lausvaunut 6 ohjataan kohti alkurullauslaitteessa 9 kiskojen 5 paalla 
olevaa rullausakselia 1 . 

10 Kuvassa 2 on esitetty alkurullauslaitteen 9 kuormituksesta vastaavien 
toimilaitteiden painetasot ja rullausvaunujen kuormituksesta vastaavien 
kuormitustoimilaitteiden 1 1 painetasot eraassa silrtovaiheessa. Ohjain- 
leuat 8 on kaannetty rullausvaunuissa 6 oleviila toimllaitteilla 10 ylos, 
jolloin ohjainleuka tormatessaan rullaussylinteriln aiheuttaa kirjaimella P 

15 merkityn painepiikin ja vastaavan kuormltuspiikin rullaimessa. 

Keksinnossa kuormituslaitteen kosketus rullausakseliin tapahtuu 
kuormitusvoimattomasti, t.s. kuormitustoimilaitteissa 11 ei ole viiva- 
kuorman aikaansaavaa voimaa. 

20 

Keksinnon ensimmaisen vaihtoehdon mukaan (kuva 3) vaunuja 6 ohja- 
taan rullausakselia 1 kohti hyvin pienella nopeudella ohjainleuat 8 yl- 
haalla ja vaunut 6 pysaytetaan noin 10 mm ennen kuin ohjainleuat 8 
saavat kosketuksen alkurullauslaitteessa 9 olevaan rullausakseliin 1. 

25 Tassa vaiheessa, kun ohjainleuat 8 eivat viela kosketa rullausakselia 2, 
kytketaan paine pois kuormitustoimilaitteista 1 1 ja niiden kammiot ovat 
venttilien kautta avoimina tankkilinjoihin. Odotetaan niin kauan, etta 
rainarullan R halkaisija kasvaa siten, etta rullausakselin 1 paaty slirtyy 
kiinni ohjainleukaan 8 ja alkaa liikuttaa rullausvaunuja 6 mukanaan. 

30 Tama voidaan havaita rullausvaunujen 6 asematiedosta, esim. aseman 
ilmoittavalla anturilla. Talloin rullausvaunujen 6 lukitusleuat 8 voidaan 
nostaa ylos rullausakselin 1 paatyjen vastakkaiselta puolelta, jolloin ne 
sulkeutuessaan lukitsevat rullausakselin 1 rullausvaunuihin 6. Samalla 
voidaan kytkea paine kuormitustoimilaitteisiin. Viivakuorman vaihto 

35 tapahtuu esim. julkaisun FI-71 107 ja kuvan 2 periaatteen mukaan siten, 
etta alkurullauslaitteen 9 alheuttamaa kuormitusta vahennetaan tietylta 
aloitustasolta nollatasolle samanaikaisesti kun rullausvaunujen 
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kuormitusta lisataan, kunnes kuormitus on saman suuruinen kuin 
alkurullauslaitteen 9 kuormitus ennen valhdon aloittamista, ts. koko- 
naiskuormitus sallyy vaklona. Periaate on slis sama kuin kuvassa 2, 
mutta kuormituslaitteen kuormituksen ja sen seurauksena viivakuorman 
5 nosto alkaa nollasta. IVIitaan viivakuormapiikkia ei muodostu, koska 
ohjainleukoja 8 ei ajeta rullausakselia pain, vaan rainarulla saa vapaasti 
kasvaa kiinni rullausvaunuihin 6. 

Toisen vaihtoehdon mukaan (kuva 4) rullausvaunut 6 ajetaan kuormi- 
10 tuksensiirtoasemaan seka ohjainleuat etta lukitusleuat ala-asennossa. 
Ohjausvaunut siirretaan palkkasaadolla oikeaan kohtaan siten, etta 
leuat sulkeutuvat tampuuritelan 1 paatyjen molemmille puolille. Kun 
leuat 8 sulkeutuvat, kuormitustolmilaitteiden 11 voimaksi asetetaan 0 N, 
jolloin kosketus rullausakseliin 1 tapahtuu ilman kuormitusvoimaa, ja 
15 kuormituspiikkia ei esiinny. Kaytannossa rullausvaunut 6 asetetaan 
voimasaadolle ja voimaohjeeksi annetaan 0 N. Kuormitus nostetaan 
taman jalkeen samoin kuin edella. 

Molemmissa vaihtoehdoissa kuormltusvoimat voldaan rampitaa puh- 
20 taasti nollasta viivakuormavoimaan kuormituslaitteella ja viivakuorma- 
voimasta nollaan alkurullauslaitteella. Kummatkin voimat voidaan 
muuttaa tasaisesti, jolloin niiden yhteisvaikutusta ajan funktiona eslttava 
summaviivakuorman kuvaaja on myos suora. 

25 Kun kayton kuorman vaihto on tehty, alkurullauskayton kytkin aukeaa 
automaattisesti ja kaytto pysahtyy. Alkurullauslaitteen 9 lukitusleuat 3 
avataan ja se ohjataan ylos vaihdon alkuasentoon. Alkurullauslaite 9 on 
talloin valmis ottamaan vastaan uuden rullausakselin rullausakseliva- 
rastosta seuraavaa vaihtoa varten. 

30 

Rullaimen toimintaa ohjataan ohjausjarjestelmalla, joka perustuu sinan- 
sa tunnettuun ohjelmoitavaan ohjauslogiikkaan tai muuhun vastaavaan 
ohjausjarjestelmaan, jolla em. saadot voidaan toteuttaa. Rullausvaunu- 
jen 6 liiketta voidaan ohjata tarkasti paikkasaadolla, jolloin ne ja niissa 
35 olevat ohjainleuat 8 ovat tarkasti asemoituja rullausakseliin 1 nahden 
ennen niiden kosketusta rullausakseliin ja kuormituksen nostoa. 
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On selvaa, etta keksinto ei rajoitu edella esitettyyn esimerkkiin, vaan voi 
vaihdella patenttivaatimusten puitteissa. Edella esitetyssa rullaintyypls- 
sa on rullaimen rungon molemmilla sivuIHa rullausvaunu 6, joka liikkuu 
llneaarisesti ja on kuormitusvolmaa valittavassa yhteydessa rullausak- 
5 selin 1 vastaavaan paatyyn. Seka rullaussylinteria 4 etta rullausakselia 
1 pyoritetaan rullauksen aikana, ell kysymyksessa on kesklokaytto- 
avustelnen rullain. Rullaintyyppi ja/tal rullaimen yksityiskohdat voivat 
kuitenkin olla erilaiset kuin edella on mainittu. Rullain voi olla esimer- 
kiksi pintavedolla toimiva, jolloin esimerkiksi vain rullaussylinteri 4 on 

10 kaytetty. Yhteista kaikille rullaimille, joissa keksintoa voidaan soveltaa, 
on se, etta siina on kuormituslaite, joka ajetaan kosketuksiin rullaus- 
akselin kanssa siina vaiheessa, kun rullausakselin ymparille on jo rul- 
lautunut paperirainaa alkurullauksessa. Vaihdon hetki voidaan valita 
myos niin, etta paaosa rullauksesta tehdaan alkurullauslaitteella ja 

15 vasta hieman ennen rullanvaihtoa vaihdetaan rulla kuormituslaitteille. 
Alkurullauslaite tuleekin tassa yhteydessa kasittaa sellaiseksi laitteeksi, 
jossa voidaan rullata rainaa rullausakselin ymparille ja jonka aiheuttama 
kuormitus voidaan vaihtaa toisen kuormituslaitteen aiheuttamaan 
kuormitukseen loppurullauksen ajaksi. Rullain voi olla varustettu esim. 

20 kahdella parilla rullausvaunuja. 



Rullaussylinterin 4 tilalla voi olla mika tahansa pintavetolaitteisto, joka 
muodostaa rullan kanssa nipin, jossa vaikuttaa em. viivakuorma. Pinta- 
vetolaitteisto voi olla esim. hihnatelasto. 
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Patenttivaatimukset: 



1. Menetelma viivakuorman vaihtamiseksi rullaimella, joka kasittaa 
5 alkurullauslaitteen (9), rullausakselin (1), pintavetolaitteiston tai vastaa- 

van, ja kuormituslaitteen (8) alkurullauksen jalkeista rullausta varten ja 

jossa menetelmassa rullaus tapahtuu seuraavasti: 

rullaus aloitetaan ns. alkurullauksena alkurullauslaitteessa 
(9), josta rullausakseli (1) ja sille muodostunut rullan alkuosa 
10 siirretaan kuormituslaitteeseen, jolla rullan alkuosan muo- 

dostamisen jalkeiset vaiheet suoritetaan, siten etta 
kuormituslaitteen se osa (8), joka valittaa kuormitusta rul- 
lausakseliin (1), saatetaan kosketuksiin rullausakselin (1) 
kanssa, 

15 - alkurullauslaitteen (9) ja kuormituslaitteen voimalaitteilla 

aiheutetaan paaasiallisesti rullausakselin (1) ymparille muo- 
dostuvan rullan ja pintavetolaitteiston tai vastaavan valisen 
nipin viivakuorma, jota rullauksen aikana saadetaan voima- 
laitteiden avulla siten, etta saadaan tiettyjen tekijoiden funk- 
20 tiona haluttu viivakuorma, 

tunnettu siita, etta kuormitusta rullausakseliin valittavan osan (8) kos- 
ketus rullausakseliin (1) tapahtuu kuormituslaitteen ollessa oleeliisesti 
kuormitusvoimattomassa tilassa. 

25 2. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta 
kuormitusta rullausakseliin valittavan osan (8) Nike kohti rullausakselia 
(1) pysaytetaan ennen kuin mainittu osa (8) saa kosketuksen alku- 
rullauslaitteessa (9) olevaan rullausakseliin (1) ja rullausakselin (1) 
annetaan siirtya kiinni mainittuun osaan kasvattamalla rullausakselin 

30 ymparille syntyvan rullan halkaisijaa rullaamalla rullausakselille (1) jat- 
kuvatoimisesti rainaa. 



3. Patenttivaatimuksen 2 mukainen menetelma, tunnettu siita, etta 
rullausakselin (1) kuormituksen siirto alkurullauslaitteelta (9) kuormitus- 
35 laitteelle aloitetaan, kun rullausakselin (1) ymparille muodostuvan rullan 
halkaisijan on annettu kasvaa niin suureksi, etta se alkaa liikuttaa tai 
siirtaa kuormituslaitetta. 
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4. Patenttivaatimuksen 1 mukainen menetelma, tunnettu siita, etta 
kuormitusta rullausakseliin valittava osa (8) siirretaan lahelle rullaus- 
akselia (1), minka jalkeen osa (8) siirretaan kuormituslaitteen 

5 kuormitustolmilaitteen (11) liikkeesta kineettisesti riippumattomasti 
kosketuksiin rullausakselin (2) kanssa samalla kun kuormituslaite on 
ainakin kosketushetkella kuormitusvoimattomassa tilassa. 

5. Jonkin edellisen patenttivaatimuksen mukainen menetelma, tunnet- 
10 tu siita, etta siina vaiheessa, kun rullausakselin (1) kuormitusta siirre- 
taan alkurullauslaitteelta (9) kuormituslaitteelle, tietyn ajan kuluessa al- 
kurullauslaltteen (9) kuormitus pienennetaan tietysta alkuarvosta lahes 
nollaan tai nollaksi samalla, kun kuormituslaitteen kuormitusta noste- 
taan nollasta tiettyyn loppuarvoon. 

15 

6. Patenttivaatimuksen 5 mukainen menetelma, tunnettu siita, etta 
kuormituslaitteen kuormitusta nostetaan tasaisesti ja alkurullauslaitteen 
(9) kuormitusta lasketaan tasaisesti siten, etta niiden yhteisvaikutusta 
ajan funktiona kuvaava summaviivakuormakayra on suora. 

20 

7. Jonkin edellisen patenttivaatimuksen mukainen menetelma, tunnet- 
tu siita, etta alkurullauksen aikana rullausakselia (1) pidetaan alku- 
rullauslaitteen (9) lukitusleuoissa (3), ja kuormituksen siirron aikana 
rullausakselia (1) aletaan kuormittaa kuormitustoimilaitteilla (11) liiku- 

25 teltavien rullausvaunujen (6) tai vastaavien kaantyvilla ohjainleuoilla (8). 
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(57) Tiivistelma 

Menetelmassa viivakuorman vaihtamiseksi rullajmella, 
joka kasittaa alkurullauslaitteen (9), rullausakselin (1), 
pintavetolaitteiston tai vastaavan, ja kuormituslaitteen (8) 
alkurullauksen jalkeista rullausta varten, rullaus aloite- 
taan ns. alkurullauksena alkurullauslaitteessa (9), josta 
rullausakselt (1) ja sille muodostunut rullan alkuosa siir- 
retaan kuormituslaitteeseen, joila rullan alkuosan muo- 
dostamisen jalkeiset valheet suoritetaan, siten etta 
kuormituslaitteen se osa (8), joka vallttaa kuormitusta 
rullausakseliln (1), saatetaan kosketuksiln rullausakselin 
(1) kanssa. Alkurullauslaitteen (9) ja kuormituslaitteen 
voimalaitteilla aiheutetaan paaasiallisesti rullausakselin 
(1) ymparille muodostuvan rullan ja pintavetolaitteiston 
tai vastaavan valisen nipin viivakuorma, jota rullauksen 
aikana saadetaan voimalaitteiden avulla siten, etta saa- 
daan tiettyjen tekijoiden funktiona haluttu viivakuorma. 
Kuormitusta rullausakseliln valittavan osan (8) kosketus 
rullausakseliln (1) tapahtuu kuormitus-laitteen ollessa 
oleellisesti kuormitusvoimattomassa tilassa. 
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Method for changing linear load on a reel-up 

The present Invention relates to a method for changing the linear load 
on a reel-up of a paper web. The reel-up primarily comprises an initial 
5 reeling device, a reeling shaft, a reeling cylinder and a loading device. 
The concept of linear load refers to the force required in the reeling, 
which loads the paper reel formed on the reeling shaft. Said force 
required in the reeling is applied to the reel formed on the reeling shaft 
primarily via the reeling cylinder in such a way that the necessary force, 

1 0 linear load, is generated via the nip between the outer perimeter of said 
reeling cylinder and the outer perimeter of the reel that is being formed, 
when the loading of said nip is at least primarily generated by means of 
force devices acting on the ends of the reeling shaft. In the initial 
reeling device the formation of the bottom portion of the reel on the 

15 reeling shaft takes place, whereafter the reeling shaft is transferred to 
the loading device to be reeled to form a full paper reel. 

The force loading the nip can be adjusted by means of control signals 
derived on the basis of the position of the initial reeling device and the 

20 loading device in such a way that the loading of the nip is dependent in 
a predetermined manner on a possible initial reeling angle, the 
diameter of the growing reel, or time, i.e. the linear load changes as a 
function of a measurable factor. At the transfer stage, in which the 
reeling shaft and the reel to be formed thereon are transferred from the 

25 support and loading applied by said initial reeling device or the like to 
the loading effected by the loading device, a force peak which disturbs 
the reeling process is often generated in the linear load. 

Said reel-up is generally used for example for reeling up of a paper 
30 web passed for example from a paper machine or a finishing device for 
paper. The reel-up in question is a continuous reel-up in which 
machine reels are reeled successively. When the reel has become full, 
the web is changed to travel to a new reeling shaft. The web is reeled 
around the reeling shaft and in the reel-up the reel which is gradually 
35 growing into its full size, is pressed against the reeling cylinder by 
means of a loading device, the web travelling over the reeling cylinder 
in a particular sector and the reeling cylinder being rotated at a 
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peripheral speed corresponding to the desired speed of the web. 
Before the reel is connpleted, a new reeling shaft can, when 
accelerated to the running speed, be brought in nip contact with the 
reeling cylinder by means of the initial reeling device in such a way that 

5 it also attains the corresponding peripheral speed. As soon as the 
paper reel has attained the desired diameter, it is transferred away 
from the reeling cylinder. Thus, its peripheral speed starts to become 
lower, which results in that a web loop is formed between the new reel 
shaft and the complete reel. This loop is guided e.g. by means of a 

10 pressurized air jet to wind around a new reel shaft, and it is torn off 
from the finished reel as a result. There are also other known ways of 
change. 

Because of the variations in the loading, it is a problem In the 
15 aforementioned transfer stage especially when reeling takes place at 
high speeds, that wrinkles are produced in the inner layers of the reels 
in such a manner that the bottom portion of the reels is rejected as a 
broke. The amount of paper discharged as broke may be as high as 2 
to 3 %, which causes considerable financial losses for the paper mill. 

20 

A known method for changing the linear load on the reel-up Is 
disclosed for example in the patent FI-71107, and in the corresponding 
US patent 4634068. Here, secondary forks are driven against the 
reeling shaft which is initially reeled in primary forks, in such a manner 

25 that the forks hit the reeling shaft. The linear load is controlled in this 
transfer stage by evenly reducing the loading produced by the primary 
forks, and by evenly increasing the loading of the secondary forks at 
the same time, wherein the sum linear load remains substantially 
equal. The impact on the reeling shaft, however, always results in a 

30 clear linear load peak. Thus, in addition to the change of the loading, 
the disturbance is also caused by the transfer of the loading device to a 
position where it can receive the reel from the initial reeling device, and 
the latter factor can act in the transfer of the loading, even though the 
linear load could be controlled well by controlling the actuators affecting 

35 the loading at the transfer stage. 
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For example in the generally used reel-up type, there are reeling 
carriages which can be moved in the longitudinal direction of the 
machine (machine direction), which reeling carriages function as a 
loading device when the reel is completed after the initial reeling. The 
5 carriages are provided with guide jaws, which press the ends of the 
reeling shaft towards the reeling cylinder. The guide jaws press the 
reeling shaft with a force, which is determined according to the force of 
the actuators used for moving the reeling carriages. When the 
actuators are used to drive the carriage against the reeling shaft, a 
10 certain pressure always prevails therein to ensure the movement, the 
pressure causing a "load stroke" when the guide jaws touch the reeling 
shaft. 

By means of the method according to the invention, it is possible to 
1 5 avoid additional loading exerted on the reeling shaft at that stage when 
the reeling shaft is transferred from the initial reeling device to the 
loading of that loading device by means of which most of the reel is 
formed. The method according to the invention is primarily 
characterized in what will be presented in the characterizing part of the 
20 appended claim 1 . 

By means of the method according to the invention, the variation of the 
loading occurring in the change of the reeling shaft can be minimized 
even further, and thus the paper reels are formed in such a manner 
25 that they are of uniform quality for example in view of further 
processing procedures. The invention is based on the adjustment of 
the positions or location of the guide jaws as well as on the adjustment 
of the force of the loading device before the transfer stage in such a 
manner that no loading peak is generated. 

30 

In the following, the method according to the invention will be described 
by means of an example with reference to the appended drawings, in 
which 

35 Fig. 1 shows a side-view of a reel-up type as an example, 



Fig. 2 shows loading pressures of prior art at the transfer stage. 
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Fig. 3 shows schematically the first embodiment of the method, and 
Fig. 4 shows schematically a second embodiment of the method. 

5 

In this case the method according to the invention is implemented by 
means of a reel-up according to Fig. 1, in which locking jaws 3 of the 
initial reeling device 9 correspond to the primary forks of the 
aforementioned patent FI-71107 and secondary jaws 8 journailed 

10 pivotable in the vertical plane in reeling carriages 6 correspond to the 
secondary forks of the patent, the jaw on the side of the reeling cylinder 
4 being a locking jaw and the jaw on the other side of the end of the 
reeling shaft being a guide jaw. The reeling carriages 6 move along 
guide rails by means of linear bearings and hydraulic cylinders 11 

15 which produce the loading of the reel, and of which the term "loading 
actuator" will be used hereinbelow. The loading device by means of 
which the reel is loaded against the reeling cylinder 4, is composed of 
hydraulic cylinders 11 and a mechanism by means of which the 
hydraulic cylinders are in a power transmitting connection with the ends 

20 of the reeling shaft, more precisely with the bearing housings of the 
reeling shaft. The mechanism, by means of which the force of the 
hydraulic cylinders is transmitted to the ends of the reeling shaft, is in 
this case composed of the reeling carriages 6 and the guide jaws 8. 
For the purpose of measuring the diameter of the reel, the reeling 

25 carriages 6 are provided with devices for measuring the position, which 
are placed on both sides of the machine. In the reel-up, the reel is 
supported in a known manner by the ends of the reeling shaft by 
means of reeling rails 5 or corresponding supporting elements. 

30 According to Fig. 1, in the beginning of the change of the reeling shaft, 
the initial reeling device 9 is in the upper position and the locking jaws 
3 of the initial reeling device are open. The clutch of the initial reeling 
drive is also open. In the reeling shaft storage there is an empty reeling 
shaft to be picked up by lowering arms 2. 

35 

The reeling shaft 1 is lowered to the initial reeling device 9 by means of 
lowering arms 2. The jaws 3 of the initial reeling device are 
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automatically locked as soon as the reeling shaft 1 is positioned down 
in the jaws 3 of the initial reeling device 9. The clutch of the initial 
reeling drive is closed and it is shifted to crawling mode. The empty 
reeling shaft 1 is accelerated to the web speed and the initial reeling 
5 device 9 is turned a given distance, for example into a certain angular 
position with respect to the reeling cylinder 4, or in such a manner that 
the reeling shaft 1 is lowered on the rails. The nip between the reeling 
cylinder 4 and the reeling shaft 1 is automatically closed at some point 
during the turning movement. The reeling carriages 6 are transferred to 
10 a change position when the paper reel has reached the desired 
diameter. The reel is thus transferred away from the reeling cylinder 4. 
The web is changed on a new reeling shaft 1 by a suitable manner. 

The act of stopping the full reel 7 takes place by braking. When the reel 
15 7 has stopped, the braking ceases. The guide jaws 8 and the locking 
jaws 8 of the reeling carriages 6 turn downward automatically, 
whereafter the full reeling shaft 1 rolls along the rails 5 to a stopper, 
wherefrom it can be transferred away from the machine by means of a 
crane. 

20 

During the process of moving the full reel 7 away from the machine, the 
web is reeled on the reeling shaft 1 located in the initial reeling device 
9, and the reel is loaded against the reeling cylinder 4 by means of the 
actuators of the initial reeling device 9, which act upon the ends of the 
25 reeling shaft via the locking jaws 3. At the next stage the initial reeling 
device 9 is turned down on the rails 5 if the change has been 
conducted in the upper angular position of the reeling shaft, and the 
reeling carnages 6 are guided towards the reeling shaft 1 located on 
top of the rails 5 in the initial reeling device 9. 

30 

Fig. 2 illustrates the pressure levels of the actuators responsible for the 
loading of the initial reeling device 9 and the pressure levels of the 
loading actuators 11 responsible for the loading of the reeling carriages 
at a transfer stage. The guide jaws 8 have been turned up by means of 
35 actuators 10 located in the reeling carriages 6, wherein the guide jaw 
causes a pressure peak marked with the letter P when it hits the 
reeling cylinder, and a corresponding loading peak in the reel-up. 
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In the invention the contact of the loading device with the reeling shaft 
takes place without loading force, in other words the loading actuators 
11 are devoid of the force effecting the linear load. 

5 

According to the first embodiment of the invention (Fig. 3), the 
carriages 6 are guided towards the reeling shaft 1 at a very low speed, 
the guide jaws 8 being positioned in the upper position, and the 
carriages 6 are stopped approximately 10 mm before the guide jaws 8 

10 enter in contact with the reeling shaft 1 in the initial reeling device 9. At 
this stage, when the guide jaws 8 are not yet in contact with the reeling 
shaft 2, pressure is switched off from the loading actuators 11, and 
their chambers are open to the tank lines via valves. The next step is to 
wait until the diameter of the web reel R grows to such a dimension 

15 that the end of the reeling shaft 1 is transferred against the guide jaw 8 
and starts to move the reeling carriages 6 along itself. This can be 
detected from the position information of the reeling carriages 6, for 
example by means of a sensor indicating the position. Thus, the 
locking jaws 8 of the reeling carriages 6 can be lifted up on the 

20 opposite side of the ends of the reeling shaft 1 , wherein they lock the 
reeling shaft 1 to the reeling carriages 6 when they are closed. At the 
same time the pressure can be switched to the loading actuators. The 
change of the linear load takes place for example according to principle 
described in the publication FI-71107 and shown in Fig. 2, in such a 

25 manner that the loading effected by the initial reeling device 9 is 
reduced from a given starting level to the zero level at the same time 
when the loading caused by the reeling carriages is increased, until the 
loading equals the loading of the initial reeling device 9 before starting 
the change, in other words the overall loading remains constant. The 

30 principle is thud the same as the one in Fig. 2, but the act of increasing 
the loading of the loading device and thereby the act of increasing the 
linear load begins from zero. A linear load peak is not generated 
because the guide jaws 8 are not driven against the reeling shaft, but 
the web reel can grow into engagement with the reeling carriages 6 

35 freely. 
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According to a second alternative (Fig. 4), the reeling carriages are 
driven to a load transfer position when both the guide jaws and the 
locking jaws are in the lower position. The guiding carriages are 
transferred to the correct position by position control in such a manner 

5 that the jaws are closed on both sides of the ends of the reel spool 1 . 
When the jaws 8 are closed, the force of the loading actuators 1 1 is set 
to 0 N, wherein the contact to the reeling shaft 1 takes place without 
loading force, and a loading peak does not occur. In practice the 
reeling carriages 6 are set to force control mode and the force target is 

10 set to 0 N. Thereafter the loading is increased in a similar manner as 
described above. 

In both alternatives the loading forces can be ramped clearly from zero 
to the linear load force by means of the loading device and from the 
15 linear load force to zero by means of the initial reeling device. Both 
forces can be changed evenly, wherein the graph of the sum linear 
load illustrating their overall effect as a function of the time is also 
linear. 

20 When the load of the drive has been changed, the clutch of the initial 
reeling drive opens automatically and the drive is stopped. The locking 
jaws 3 of the initial reeling device 9 are opened and it is guided 
upwards into the initial position of the change sequence. Then the 
initial reeling device 9 is ready to receive a new reeling shaft from a 

25 storage of reeling shafts for the next change. 

The function of the reel-up is controlled with a control system, which is 
based on programmable control logic known as such or on a 
corresponding control system, by means of which the aforementioned 
30 adjustments can be implemented. The motion of the reeling carriages 6 
can be controlled in a precise manner by means of position control, 
wherein said reeling carriages and the guide jaws 8 therein will be 
positioned accurately with respect to the reeling shaft 1 before they 
enter in contact with the reeling shaft and before the load is increased. 

35 

It is obvious that the invention is not restricted to the above-described 
example, but it can vary within the scope of the claims. In the above- 
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described reel-up type there is a reeling carriage 6 on both sides of the 
frame of the reel-up, which reeling carriage moves in a linear manner 
and is in a power transmitting connection with the corresponding end of 
the reeling shaft 1. Both the reeling cylinder 4 and the reeling shaft 1 
5 are rotated during the reeling, i.e. the reel-up in question is a centre- 
drive assisted reel-up. The reel-up type and/or the details of the reel-up 
can, however, differ from those mentioned above. The reel-up can for 
example function by surface drive, wherein for example only the reeling 
cylinder 4 is driven. It is common to all reel-ups in which the invention 

10 can be applied that they are provided with a loading device which is 
driven into contact with a reeling shaft at that stage when the paper 
web has already been reeled around the reeling shaft in the initial 
reeling. The moment of the change can also be selected in such a 
manner that most of the reeling process is conducted by means of the 

15 initial reeling device and only a short time before the reel change the 
reel is changed to the loading devices. Thus, in this context, the initial 
reeling device has to be regarded as a device in which it is possible to 
reel the web around the reeling shaft and which causes a load which 
can be changed to a load effected by another loading device for the 

20 duration of the final reeling. The reel-up can be provided e.g. with two 
pairs of reeling carriages. 

The reeling cylinder 4 can be replaced with any surface drive 
apparatus, which forms a nip with the reel, in which nip the 
25 aforementioned linear load is effective. The surface drive apparatus 
can be for example a belt and roll assembly. 
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Claims : 

1 . Method for changing linear load on a reel-up which comphses an 
initial reeling device (9), a reeling shaft (1), a surface drive apparatus or 

5 the like, and a loading device (8) for the reeling process taking place 
after initial reeling, in which method the reeling takes place in the 
following way: 

— the reeling begins as a so-called initial reeling in the initial 
reeling device (9) from which the reeling shaft (1) and the 

10 initial portion of the reel formed thereon is transferred to the 

loading device by means of which the stages following the 
formation of the initial portion of the reel are conducted, in 
such a manner that the part (8) of the loading device which 
transmits load to the reeling shaft (1) is brought in contact 

15 with the reeling shaft (1), 

— the force devices of the initial reeling device (9) and the 
loading device are primarily utilized to effect the linear load 
in the nip between the reel formed around the reeling shaft 
(1) and the surface drive apparatus or the like, the linear 

20 load being adjusted during the reeling by means of force 

devices in such a manner that the desired linear load is 
attained as a function of given factors, 
characterized in that the contact of the part (8) that transmits load to 
the reeling shaft (1) takes place when the loading device is 
25 substantially in a state devoid of loading force. 

2. Method according to claim 1 . characterized in that the movement of 
the part (8) that transmits load to the reeling shaft towards the reeling 
shaft (1) is stopped before said part (8) enters in contact with the 

30 reeling shaft (1) located in the initial reeling device (9) and the reeling 
shaft (1) is allowed to move in contact with said part by increasing the 
diameter of the reel produced around the reeling shaft by continuously 
reeling the web on the reeling shaft (1). 

35 3. Method according to claim 2, characterized in that the transfer of 
the load applied to the reeling shaft (1) from the initial reeling device (9) 
to the loading device is started when the diameter of the reel formed 
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around the reeling shaft (1) has been allowed to grow so large that it 
starts to nnove or transfer the loading device. 

4. Method according to claim 1, characterized in that the part (8) that 
5 transnnits load to the reeling shaft is transferred close to the reeling 

shaft (1), whereafter the part (8) is transferred into contact with the 
reeling shaft (2) kinetically independently of the motion of the loading 
actuator (11) while the loading device is at least in the moment of 
contact in a state devoid of loading force. 

10 

5. Method according to any of the foregoing claims, characterized in 
that at that stage when the load applied to the reeling shaft (1) is 
transferred from the initial reeling device (9) to the loading device, 
within a given time the loading caused by the initial reeling device (9) is 

15 reduced from a given initial value nearly down to zero or to zero at the 
same time when the loading of the loading device is increased from 
zero to a given final value. 

6. Method according to claim 5, characterized in that the loading of the 
20 loading device is increased evenly and the loading of the initial reeling 

device (9) is reduced evenly in such a manner that the sum linear load 
graph illustrating their overall effect as a function of time is linear. 

7. Method according to any of the foregoing claims, characterized in 
25 that during the initial reeling the reeling shaft (1) is kept in the locking 

jaws (3) of the initial reeling device (9), and during the transfer of the 
load the pivotable guide jaws (8) of the reeling carriages (6) or the like 
movable by means of the loading actuators (11) start to load the reeling 
shaft (1). 
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